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(57) Abstract: A method of stabilizing polyion complex micelles of a core/shell structure comprising a polyelectrolyte and a block 
copolymer comprising a hydrophilic segment and a chargeable segment. The stabilization method is accomplished by fixing at 
least one thiol residue to the core-forming chargeable segment of each of block copolymer molecules to thereby form, between 
O these chargeable segments, stable disulfide bond crosslinks through the thiol residues fixed thereto. Representative examples of the 
Q copolymer capable of being prepared by the stabilization method include ones represented by general formulae (I), (II), and (III). 
5^ Thus, a method for stabilizing polyion complex micelles utilizable as a carrier for poly electrolytes can be provided. 
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i^tf-^SIlT UT*#e>ftfc*Smfr£ % ^ilf:P I C $ t;l/©g 
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^^aSO. 5-4. Omg/m 1 ) "CttttlRttOjiattffttlitt < , r 

ffifrb. Stokes-Einstein ©5$£ffl<^T. £ -^©ifctt^ft^&li 1 
6. 1 nmtnW-^htZo * * A -5 > h EfcK <fc o T*J6 £ ftfc£#tfcjg 

SffMiiK ^*-;i/£S SSS&lCiHfc-rSliil© $ ■feA/OtiSli 1 
5. 7 nmT&ofco i§#riff&P I C S -kJ]/<Dl&&i)UH3:m&&'C$>Z 

ci^^bti^o < £ t> 2ii^ PIC; tjMDn 
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PEGiiaota^tltfc^ *ftt>©2:{*:K3B©7\:i& N na^ Kft 
LT©iS^3c^tt*ltoTl>*fcJ6T*S ft 3 „ 

SS^ioP I C ~ ^©g^tttcft-rs^lPi^ S*©N a C 1 Wk 
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PIC; -^©g^b^. S SH^OSRffiOJKfiJSICfc* t,o-C*5d 

s sm&zmvttfiizMQtL&zMTtum-zkZDTTzmimi-zt p i 

C ^ -t?;i/©fi?8ta<jg;:si*-f-c&So D TTj$2jn&©«j3£ftar 

9 0° ©tfcftfta&K*;iI»Ufcf£J^ tfc&ft^Jg©m$ttM4># j| £ft 

©icttu iM#-ei*> ^©30 o#© 1 © 1 0 //m©^--^-t^s 

f). S S^^r©ft?ii3iffiliii7c^J©«lffi{cfe#-r-5c: ssfi^ 
•CSeJSftUifcP I C $ -ir;U£, DNA*^tr^ajStt*t>oK»^*JW 
20 «i«#'J7-t>0, «ffljj&rt^©ai{»i*<i: UTfiJffl-rsc: <ir^W 

$8iS0iJ3 : 7>ft>^DNA^^lf;^|P I C * -fe;l/©3|9li 
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9 (PEG0^il2,OOO> 'Jy>Oi^S3 9> PDPO$A 
sp : 'J ->>Mi:*tLT^2 6%) £f§/c 0 COPDPSIAP EG- 
P(Lys) 12-39*25 mM Tris-HCl(pH7.4) 

mffi&K®mz-&tz'&, m^mm-* v i^r h-;u cdtt) 

NA (20mer) M 25mM Tris-HCl (p 

H7.4) ) £PEG-P(Lys) t D N A ©ttffi©Jfcj&< 1 : 1 £ ft S 

mM Tris-HCl (pH7. 4) fcitFlOmM PBS (pH 
10 7.4. 3 7X1) ic«LTaWU. «7cJW<Cif©^>fi«*K*)l»< £<k 

S!it0!13T*f§£*lJtDN Art&35^ £ -k/uattttttfft : 

1) ±*J£2_V -nnfoMfelz &%T y±± >xD N A©#JfflEjRW 

f£©M 

15 : 

M$4<J: LTte±iZmM i -kJl<£, PEG-P (Lys) 1 2 - 3 9 t 7 
>ft>XDNA (2 0mer) t>mM LfcmM LX C^ttl* ^ -fe;Ufc 
ck 'J — ©$SI©7 >f -t?>7DNA^iffl L/Co Ztl?tlO®m (D 
NAig, 1 9 6 ^ g/m 1 ) 110^1 

20 ^iXf5-t' I : 0.02uni t) 110/il *ma U 3 7°CT' 
KJtS-tirfco lBtlWeu 9 5rT5»lfflto»U***5llce3tfRl&*«f 
jkLfco S -fe^jgiftKMU -r + X b5 D TT\ rt!25me r 

DNAM5 0 u 1 *Jnx.iJ^(C^ btz a 
* + 'J -««?9c»«!lJE©*ftli^T©ii*)-C*So 
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m^mm :BioFocus3000 (BioRad) 

^tt^'J - : coa t ed c a p i 1 1 a r y (7 5/im IDx 

2 4 cm) 

EPoimif : 1 2 k V 
5 WMm Kfflfittttft (B i oR a dit®!) 

■*>7Jl<&A :10k V. 3sec 
tfeHi : 2 6 nm 

• 

EI5#> »3R*J3liiJ©2 Ome r7>ft>XDNAirt!2 5me 
10 rDNA©xi/na7xD/7i N 7'J -©D N A£»*4MUA: 
©. $i Itl^i^ ; ■b^liJlMI bfc fc© % T >f--fe >XDN Art 

S3i*i-b^***tosuyit>©-e*So 7 «j-©t> ^h?>xdna 
■e«ii^raa^2 ome r © t° - ? 1* it ur ^ s © ic*t u s 

2) gy|rt^M^k^±j-> (GSH) twckSgBtiH-fryl'Olgtt 

nm?jm : 

20 ^ "eht UTIi. 'Jy>ili:*}LT10, 2 1, 2 6%©f-*- 

JimzmALtzPEG-P (Lys) £ffl^T^83 Ufc t> ©£®ffl L/c 0 

NAIfi, 2 9 4 //g/ml) 2 0 // 1 i:> DNAiSiOt' U t"-;U 
M^ttLtGSHigi (GSHiSS, OM, 20mM, 2 0 0mM. 
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2mM) 25^1 £«U 2 5 °CT 2 4 B#F H Wg Ufc 0 $ ftfc 7 
yftyxDNAli, l 2. 5%©#U 7? U/U7 ^ K*5l?*»-e#«U 
^fiL/Co DNA©^fe(i N xf-^Ayov^ Ft'fcc/ioto 1^ 
EpnJ«EE3 0 0 V, &«Fh13 0#"CfTofc 0 SctiiStifcDN 

§^ $n ■ 

gil^-pt^il, G SHitlmMOtti-CftH^nfcDNAOi 
*liLT, #/77tlt*Lfcfe©-e*5 B 10. 21. 26%© 
10 f-*-;HS*£AUfcPEG-P (Lys) £ffl 1>TSJ88 Lfc&S $ * 
^IHE-ft^nfcfc^T. GSHJ8S1 mM£.fctt$ IT, 100//M, 10 
0M©«&liDNAjttHi**<4>/j:< % GSHOgSft^i;?-b;« 

15 ^±©M*iis s sss&k j^rt&ssjg * ■b^^jffliartJifcc^Ta^w 

KJM-r&c: i*^«t* fc©T*^ 0 
g|fe±©frjffl^fiE& 
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m # © $g m 

15 /5&o 

5. ^0 7?*I^-I8S (I) : 

20 

AI-(0CH 2 CH 2 ) n -NH [(C0CHNH) x . (C0CHNH) y ] m -Z 

(CH 2 ) 4 (CH 2 ) 4 

(I) NH 2 N-L-SH 

H 
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7i-P>- C i- 6 7/i/*7K 7 x- v >ts£tft) frtf—ji- C ,. 20 7 

nli5~2 0,0'0 0©&&T& «9> 
m(i5~ 1 0. 0 0 * LT 

x©#&*Jy CD#ft©iij&(;i2 0 : 1-1 : 2t'*5, 

6. 7*0 ( I I ) *fcli ( I I I ) : 

AI-(0CH 2 CH 2 ) n _ a -NH [(C0CHNH) x _ a • (C0CHNH) y ] m _ a -Z a 

(CH 2 ) q (CH 2 ) q 
(II) COOH C00-L a -SH 

R R 
I I 

AI-(OCH 2 CH 2 ) n _ b -OCH 2 CH 2 0 [(-CH 2 -C-) x -b • (-CH 2 -C-) y _ b ] ra _ b H 

COOH C00-U-SH 

(III) 

±S«K ftAIH, « (I) ICo^t^iUcifc?) T**>0> 
Z a (i7K^Jl^*/c(i^- La-SHH(li-COLa - SHOi 

L a fc«J:CKL b 13. It, C,- 20 7;^l/>, C,.,T 

n-afcj;0'n-b{3. ZtlZ'W&iL UT. 5-2 0,0 0 0 
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m- a ts£Vm- b (i, -eft^'ti^ UTx 5-1 0.0 0 0©$l& 
T' £> (3 ^ 

qti»»l*fcli2-T*»K LT 

x- a©J$ft*f y - a©Jg& % fciCfx-bOfffiJty- bOJ&ffifcU 
ZtlZ'tll&iLLX, 2 0 : 1-1 : 2T£>&. 

■C**tl*»*«lE«0$3£<t*tto 
7. ( I ) : 

AI-(0CH 2 CH 2 ) n -NH [(C0CHNH) x - (C0CHNH) y ] m -Z 

(CH 2 ) 4 (CH 2 ) 4 

(I) NH 2 N-L-SH 

H 

a i teTkmm^ttzttT-* >m^m^M(ommmm^^ u 

L«Ci-2oT;u+ Ci. 6 7;^;v-7x-;k c,- 6 T;u + ;i/- 

7x-l/>-C,- 6 7HiW 7x-U>fe ( |;O t *yl/^-;l/- C,. 20 7 

nli5~2 0,0 0 0©«»-C*t). 
mli5~10.00 0©«»T*i&lK * It 
x©J£&<t y©ijift©«ij&l;):2 0 : 1-1 : 2T&£. 

;Htii©# U -f * > =i >7 u y * x 5 -b/i/T* o T. Tkfii&K^T a 7 
8&*JBfifc"r*S7n - y ?±tfi£ft©tf 'J7;yt/y>h (iC ( I ) T* 
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9. il^?«l!W*<7-t>»IttO* , J^-*fcll'HUW FT 
&£f**^7I2»©«$io 
1 0. -«5S ( I ) : 

AI-(OCH 2 CH 2 ) n -NH [(C0CHNH) x - (C0CHNH) y ] ro -Z 



LteC,- 20 7>>i/* p Ci- 9 7;l/+;l/-7x-;K C,- 6 T^+;l/- 
7i-U>-C,. 6 7^ + ;u. 7x^.i/>fe e t^^ ;u- C i- 20 T 

n IS 5-20. 00 0©«E»T*t)> 
mli5-1 0,0 0 0O8l!ce*^ * UT 
x©i£&£ y©#ft©§ij&(i2 0 : 1-1 : 2T*5, 

1 1 . -©it ( I ) Kfctf £ A I ^7K^J1^*5^«5C 



(CH 2 ) 4 



(CH 2 ) 4 



(I) 



N-L-SH 
H 



> 



CH-^CH 2 >p- 
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(±15 iC*. 

( i ) p Ii0~ 1 OOlli-C^ot, ^R'tJiDtR^I^ l, 
t, 7K^)l^s C,., 0 T;i/=7 + ^ x 7'J-;i't + ->H<li7 , J-^- 
Ci- 3 7 jK 

R'fcitKR 2 (i> -|i:<£,t, Ci- e 7/i/*;i/-ciIgl3ftT^TfeJ: 
^xfp>y^^i/ (_ 0 -CH(R' )-CH-0- : ^TR' t^ 7 K 
iI?tfcliC,.«7;^;H'*5) *>L< (=0) 

(ii) p(iO£*:{ilT'£>oT, froR 'fcj; R »|i, -mitt-, 
T^^fe U< li^Og|^ft©a»^«^i-^Il?a^^-r N 

12. — ft^ ( I ) Kfctf 5 L*<#;WsK-;U-C z-eT/P+^-C** 
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